









































































































































































































































—White pine seed tree method
When there are only a few scattered trees or clumps of white pine, then the seed tree method offers an opportu-
nity to increase white pine through natural regeneration. Typically, these few white pine may be embedded in
another cover type such as aspen or birch. In high blister rust hazard zones, a partial cut of the aspen/birch in
the vicinity of the seed trees is recommended to serve the same purpose as a shelterwood. When the aspen or
birch is harvested, the better seed producing white pine would be left. Within seed dispersal distance, seed bed
preparation by scarification or prescribed fire, when appropriate, is imperative. The seed trees may be retained
for an extended period of time if desirable. This system is ideally suited to increasing the white pine component
in stands containing only scattered white pine. The seed tree system differs from the shelterwood system only in
that fewer seed trees are present and the intermediate harvest to increase light is not needed.

—White pine planting and seeding
On sites where there are few or no white pine present, and the ecological interpretation indicates it was once
part of the system, planting is the most effective option. Planting white pine in the understory of another cover
type can be successfully accomplished. Broadcast seeding for white pine can also be done, but successful germi-
nation and survival of the seedlings is less assured.

The initial investment may be greater than natural regeneration because of the additional costs of site prepara-
tion, seedlings, planting, and control of competing vegetation. Like the other systems, monitoring over a period
of years is imperative to successful establishment.’

Planting may also be considered with shelterwood and seed tree systems to increase stocking if needed.

A) Planting under an existing overstory involves the following steps:
1. Thin the existing stand to a maximum of 70 percent crown closure, permitting at least 30 percent of
full sunlight to reach the forest floor.
2. Prepare the site to expose mineral soil and control competing vegetation prior to planting.
3. If the object is to have white pine make up a plurality of the next stand, plant upwards of 1,000
seedlings per acre as uniformly spaced as possible. If the objective is to have white pine be a mixed com-
ponent in the future stand, fewer seedlings per acre are needed. Planting small canopy gaps,
particularly in high hazard blister rust areas, should be approached with caution. Dew often persists in
these openings increasing the risk of blister rust infections on the newly planted seedlings.
4. Monitor over a period of years to determine if further release will be necessary.
5. Protect seedlings from browsing until they are five feet tall; prune lower branches of saplings to
reduce the incidence of blister rust.

B) Planting in fields and openingsr can also be successful and will likely result in greater tree vigor. However,
tree quality is often compromised by tip weevil damage, and the incidence of blister rust will likely increase.

Artificial seeding on sites that have been scarified is another technique that may be used when planting is too
difficult. Like natural seeding, successful germination and survival are dependent on good seed bed conditions,
and seed that has been stratified. If seeding is considered, it should be done in the fall to mimic natural condi-
tions of seed dispersal.

It should be noted that the above recommendations are general in nature, but have been successfully implement-
ed by both public and private landowners throughout Minnesota. Continuing research on white pine in
Minnesota, documented field experience, and future research proposals, if approved, will be used to compile a
comprehensive white pine silvicultural guide for Minnesota.
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Appendix A

White Pine Strategies Work Group Members

Kim Chapman, Director of Science and Conservation

The Nature Conservancy

1313 SE Fifth St. '

Minneapolis, MN 55414-1588

Kim is an ecologist knowledgeable on ecological concepts in managing ecosystems. He served on
the program committee for the 1992 White Pine Symposium.

Lee Frelich, Research Associate

College of Natural Resources, University of Minnesota

220 E. Green Hall

1530 N. Cleveland Ave.

St. Paul, MN 55108

Lee is a forest ecologist who has studied the history of old growth forests in the Lake States. He
contributed greatly to the GEIS technical paper on biological diversity.

Steve Katovich, Pest Specialist

S&PF U.S. Forest Service

1992 Folwell Ave.

St. Paul, MN 55108

Steve is a forest entomologist providing service to national forests in the Lake States and the State
of Wisconsin. He is knowledgeable on white pine insect and disease problems.

George Kirk, Land Use Forestry/Silviculturist

St. Louis County Land Department

Room 607, Government Services Center

320 W. Second St.

Duluth, MN 55802

George serves as silviculturist for the St. Louis County Land Department and manages the county’s
white pine seed orchard.

Mark Lenarz, Group Leader of Forest Wildlife Populations & Research Group

Minnesota DNR

1201 E. Highway #2

Grand Rapids, MN 55744

Mark heads up research efforts on forest wildlife for the DNR in Grand Rapids. He has a good
understanding of the interactions between wildlife and their habitat.

Craig Locey, Silviculturist, Co-chair of Work Group

NA - S&PF, U.S. Forest Service

1992 Folwell Ave.

St. Paul, MN 55108

Craig is a silviculture adviser to seven state forestry organizations in the upper Midwest/Lake
States and is well versed in ecological concepts, having served with the Wisconsin DNR for 23
years. While in Wisconsin he was instrumental in developing Wisconsin’s forest habitat
classification system. He also served on the program committee for the 1992 White Pine
Symposium in Duluth.
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Dave Olfelt, Regional Resource Specialist

Minnesota DNR - Parks and Recreation

1201 E. Highway #2

Grand Rapids, MN 55744

Dave is an ecologist providing technical and biological information for managing natural resources
in DNR state parks in the Northeast Region.

Klaus Puettmann, Assistant Professor

College of Natural Resources, University of anesota

101C Green Hall

1530 N. Cleveland Ave.

St. Paul, MN 55108

Klaus is a professor of silviculture and has been conducting research on a number of forest
ownerships on ways to improve white pine regeneration.

Jeff Rengo, Program Forester

Minnesota DNR - Forestry

Box 432 - 609 N. 2nd St.

Tower, MN 55790

Jeff is a program forester actively involved in managing white pine on DNR administered lands.

Jack Rajala, CEO

Rajala Companies

Box 578

Deer River, MN 56636

Jack oversees forestry operations on Ra] ala Company lands which has one of the most active
management programs for white pine in the Lake States He also served on the program committee
for the 1992 White Pine Symposium.

Robert Stine, Coordinator, Research Associate

Cloquet Forestry Center, University of Minnesota

175 University road

Cloquet, MN 55720 ,

Bob is a forest geneticist with the Minnesota Tree Improvement Cooperative and was conference
co-chair of the 1992 White Pine Symposium held in Duluth.

John Tester, Professor
Department of Ecology, Evolution and Behavior
100 Ecology Building
1987 Upper Buford Circle
St. Paul, MN 55108
John has completed a comprehensive study of white pine regeneration in Itasca State Park and
recently published a book on Minnesota’s natural heritage.

Tom Williams, Forest Silviculturist

Superior National Forest

515 W. First St., Box 338

Duluth, MN 55801

Tom is the silviculturist for the Superior National Forest, well versed in white pine management.

Bruce ZumBahlen, Manager - Co-chair

Forest Resource Management Section

Minnesota DNR - Forestry

500 Lafayette Road, Box 44

St. Paul, MN 55155

Bruce has strong background in managing state and private forest lands and served on the program

committee for the 1992 White Pine Symposium.
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Appendix B

Mission of Strategies Work Group

The White Pine Regeneration Strategies Work Group was appointed by the Minnesota Department of Natural
Resources to prepare a report to the Minnesota Forest Resources Council and the Department of Natural
Resources by December 1996. That report was to address:

* The status of Minnesota's white pine resources and its historical and current occurrence;

* Existing efforts to increase white pine through management strategies and practices;

* Research needs to address specific concermns about white pine where knowledge is needed or data is lacking to
conduct analysis;

* Recommended regeneration and management strategies that will increase the role and presence of white pine

in appropriate units of ecological classification systems.
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Appendix C

White Pine Review/Advisory Group

Kent Jacobson, Potlatch Corp.
Box 207 Avenue C, Box 510
Cloquet, MN 55720

Janet C. Green
1754 Old North Shore Road
Duluth, MN 55804

Howard Hedstrom, President
Hedstrom Lumber Company
HC 64, Box 225

Grand Marais, MN 55604-9802

Mike Biltonen

MN Ecosystems Recovery Project
P.O. Box 293

Red Wing, MN 55066-0293

Mike Sullivan
Champion Int’l
P.O. Box 338
Sartell, MN 56377

Kent Worley
4031 Gillat St.
Duluth, MN 55804

Steve Early

Boise Cascade Woodlands
400 Third Avenue East
Int’l Falls, MN 56649

Kent Mikkelson
7915 Simon Road
Cloquet, MN 55720

Judy Bellairs

Sierra Club

1313 Fifth St. SE

Suite 323

Minneapolis, MN 55414

Lynn Rogers
145 Conan Street
Ely, MN 55731

Emily Fruchtman
4109 Chowen Ave S
Minneapolis, MN 55410

Don Arnosti

Minnesota Audubon Society
26 E. Exchange St., Suite 207
St. Paul, MN 55101-2264

Paul Taylor

Native American Rainbow Network
3441 Emerson Ave. S. #305
Minneapolis, MN 55408-3918

Kent Montgomery
NRRI

5013 Miller Trunk Hwy.
Duluth, MN 55811

Kathleen Preece
P.O. Box 132
Grand Rapids, MN 55744

Cliff Algren
12734 Copperstone Drive
Sun City West, AZ 85375

Dean Hickey

Chippewa National Forest -
Route #3, Box 244

Cass Lake, MN 56633

Jean Dawson
Box B12
State Capitol
Press Room

Mike Albers
DNR-Forestry

1201 East Hwy 2

Grand Rapids, MN 55744
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Kurt Rusterholz, Natural Heritage
Section of Wildlife, Box 7

500 Lafayette Road

St. Paul, MN 55155

Jack LaVoy, Executive Director
MN Forest Industries/TPA
1015 Torrey Building

314 W. Superior Street
Duluth, MN 55802

Patricia C. Schmid
2701 2nd Ave. NW
Austin, MN 55912

Don Peterson
8381 Oak Road
St. Joseph, MN 56374

Elizabeth H. Schmiesing
Faegre & Benson

2200 Norwest Center

90 South Seventh Street
Minneapolis, MN 55402-3901

Steve Goodwin
2531 Onyx Drive
Shakopee, MN 55379

Bruce Barker, Asst Vice President
MN Timber Producer’s Assn.
1015 Torrey Building

314 W. Superior St.

Duluth, MN 55802

Jan Wolff, EBM Trng. Coordinator
DNR - Box 49

500 Lafayette Road

St. Paul, MN 55155

Bridget Hust

MN Center for
Environmental Advocacy

26 E. Exchange St., Suite 206
St. Paul, MN 55101-2264




Appendix D
Activities of the White Pine Strategies Work Group

The Work Group met a total of 10 times, holding its first meeting April 29; its last December 2. Protocol for each
meeting followed review of the previous meeting’s summaries; presentations on specific areas of white pine his-
tory, management, biology, and/or ecology; discussion; and setting the agenda for the forthcoming meeting. In
between these meetings, four subcommittees of the main Work Group held their own meetings.

Two meetings were conducted in conjunction with field trips intended to study on-the-ground, white pine man-
agement. The first field trip (Aug. 28) was to the Rajala Companies” Wolf Lake Camp north of Grand Rapids.
The Work Group toured regeneration sites and other management activities. The other field trip (Sept. 17) was to
the Menominee Indian Reservation in Wis., to study the tribe’s natural resource activities as they relate to white
pine and the Menominee’s 140-year history of forest management.

A review/advisory group was also formed in April 1996 to review the progress of the Work Group and to pro-
vide input. Members of the advisory group were mailed summaries of the Work Group’s meetings as they pro-
gressed. A meeting was held October 23, 1996 to update the advisory group on the activities of the Work Group
and to answer questions. (See Appendix G —Concerns of Review/Advisory Group). Approximately 15 members of
the advisory group attended the day-long meeting held in Hinckley, Minn.
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Appendix E

Ongoing Research

Ongoing research at the Department of Forest Resources, University of Minnesota, on the ecology and silvicul-
ture of white pine. Note: This list of ongoing research is not all inclusive as it does not reflect research taking
place in other public and private organizations.

1. Studies of distribution, abundance, growth, and survival of white pine (and other woody species) in the
understory of mature and old growth white pine stands. Studies focus on the effect of light, nitrogen supply, and
soil depth, and use mapped plots in the Superior National Forest and other plots in the Cloquet Forestry Center
PI: Machado, Reich.

2. Investigating growth and survival of white pine and six other species on trenched /untrenched plots across a
low light gradient in northern Wisconsin. PI: Walter, Machado, Reich

3. Studies of the stand dynamics and overstory/understory relations on the same mapped plots (focusing on -
long-term dynamics) as well as on white pine mapped plots at Boot Lake and on a burned island in Seagull
Lake (BWCAW) PI: Frelich, Reich

4. Studies of the mature tree growth, understory composition, and regeneration of white and red pine in mature
and old growth white and red pine stands along a gradient from the Arrowhead region to the southwest edge of
the range (near Detroit Lakes). Investigating how these vanables change along climate and associated vegetation
type and fragmentation gradients. PI: Ahola, Reich

5. Studies of pattern of tree and total plant species diversity as a function of forest type, stand age, and distur-
bance history (wildfire vs. logging) in the northeast part of Minnesota. PI: Reich

6. Studies of the distribution and abundance of white pine (and other species) trees in the late 19th century,

based on bearing tree data from the Public Land Survey, in relation to soil, topography, geology, hydrology. Also '

_included are studies of changes from pre-settlement and current vegetation in burned vs. logged areas. PI:
Friedman, Reich '

7. Studies on the role of local seed sources of white pine on regeneration in clearcuts dominated by aspen/birch.
PI: Dovciak, Reich, Frelich .

8. Studies on the interactive effects of browsing and competition on growth of white pine seedlings. PI:
Saunders, Puettmann

9. Studies on the effect of surrounding vegetatlon on the frequency of browsing of white pine seedlings. PI:
Saunders, Puettmann

10. Studies on the effects of canopy and understory competition on growth of white pine seedlings under differ-
ent cover types. The effect of light and water and nutrient competition is also quantified. PI: Smidt, Puettmann

11. Studies on the effect of overstory removal on growth of release white pine. PI Smidt, Puettmann
12. White pine competition and resources use in monoculture and mixed species stands. PI: Puettmann, Reich
13. Selection and breeding for blister rust resistance and increased growth rates. PI: Stine, Klevom

14. Use of plant hormones to induce flower production in young white pine trees. PI: Stine, Pijut
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Appendix F

Minnesota Forest Resource Partnership
White Pine Survey

The Minnesota Forest Resource Partners (MFRP) survey were asked to respond to a survey commenting on the
extent and conditions of white pine type and what is being done in white pine management and regeneration.

Surveys are not complete, nor do they provide complete data. Yet some interesting and valuable information is
available. Some observations area:

1. White pine doesn’t seem to be found nearly as often in stands (based on cover type acres) as it is a significant
species in other cover types. This seems to confirm data in the 1990 Forest Survey.

2. On an acreage basis, white pine is far more prevalent in the older age/large diameter classes than in the inter-
mediate or younger/smaller classes. This again confirms 1990 data. But what is notable is that the survey is not
reporting much in the 40-60 year-old and 5-15 inch diameter classes. An interesting question is how much of it
might be hidden as a secondary species growing in the understory or as a component within other cover types.
The answer is certainly going to have relevance to the question of managing for white pine.

3. A number of responses mentioned that as a dominant cover type, white pine is now a rather small percent of
pre-settlement acreage. However, they report large acreages of other cover types with white pine as a significant
component. The 1990 Minnesota Forest Survey showed a total of 1,008,900 acres where white pine is present and
491,000 acres where it is significant in other cover types. This raises two important management issues:

a) Pre-European settlement forest might have been more mixed than previously thought, especially if it is
acknowledged that there once was a higher percent of hardwood forest and that white pine favored these sites,
but would not likely have dominated over the long term.

b) The degree to which natural successional phenomenon is happening without the natural occurrence of fire.

4. Responses indicate that there are a variety (range) of approaches to managing white pine both in terms of
growth considerations and harvesting. White pine management is not approached from a pure rotation-age pre-
scription. Instead, concerns run from keeping it healthy, and using white pine as a seed source to considerations
of thinning. Responses often indicated that worries of blister rust are strong. Generally, it could be characterized
that white pine management is very cautious. ‘

5. All respondents show a definite interest in white pine regeneration and are doing some of it. Yet, there is a
very broad range of perspectives on how to manage for, how much, and for how long. The descriptions given
show that what literature is “out there” is certainly being followed (e.g. shelterwood /understory systems, site
preparation, dealing with competitive vegetation, micro-climate concerns, browsing concerns, and always the
great concern for resistance to the dreaded blister rust). Notably, no one mentioned the compounding problem
of slow growth in years 1-5.

6. All respondents showed a commitment to regeneration and plan to do an increasing amount. Concerns that
surfaced include:

a) The complexities of regeneration/management

b) Funding versus costs

c) Availability of rust-resistant stock

d) Blister rust hazard zones

e. Ongoing research on blister rust

f) Opportunities /systems for natural regeneration

7. A non-industrial private forest (NIPF) landowner raised the quésﬁon of markets for pole timber and pulp-
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wood, incentives, restrictions on cutting because of media scare of overcut. Big uestions remain regarding NIPF
lands.

a) How much do they have? -

b) What kind of shape is the land in?

¢) What are their attitudes/interests?

d) How to reach them/with what message?

8. Most land management agencies have an active program to maintain and increase the presence of white pine
regeneration—naturally and through planting. In total, the respondents reported that approximately 860,000
seedlings are planted per year on over 1,200 acres. Other examples of these programs are reflected in comments
such as:

* The Chippewa National Forest stated: “The average annual growth (4,933 MBF)is more than five times the vol-
ume lost to mortality (422 MBF) and harvest (416 MBF) per year. The total white pine volume has increased from
42 million board feet (MMBF) in 1947 to 185 MMBF in 1996.”

* The Superior National Forest stated: “Doing nothing is not a good option. If no management action is taken to
promote regeneration of new white pine trees, white pine will continue to decline.”

* The Minnesota Department of Natural Resources (DNR) management guidelines state: “Management of white
pine should be aimed at maintaining the current white pine cover type as well as increasing its presence on
appropriate sites within its range.”

* Aitkin County Land Department states it has: “planted 5,000-10,000 trees per year for the last several years.
With some additional funding sources, the county would be willing to expand its white pine program despite
the cost relative to the risk which has limited its white pine program to date.”

- ® Cass County Land Department stated it is: “in the process of initiating a stratified re-inventory of its white
pine resource to obtain comprehensive and reliable information on the status of its white pine resource and the
extent to which it is naturally regenerating.”

* Clearwater County stated: “September of 1992 was predicted to be a god seed year for white pine in our area.
Three weeks prior to seed fall the county scarified the soil beneath 25 acres of white pine cover type. The project
was viewed as a success in establishing new white pine seedlings on the forest floor. During the spring of 1995,

Clearwater County planted a mix of 10 percent white pine on all new Norway pine plantations. This is going to

be done in 1996, and future years.”

¢ Itasca County states: “In appropriate low quality hardwood stands, thinning is done to open sites for under-
planting of white pine. Sites are commonly mechanically or chemically treated, and hand-planted to high quality
bare-root or container stock. Seedlings are checked annually for blister rust infections and are bud capped to
reduce predation by deer and hare. Approximately 15,000 seedlings over 20 acres are targeted annually.”

* Koochiching County Forestry states it is: “actively managing stands having a white pine component by fol-
lowing a 2-stage shelterwood system.”

* Tom Martinson, Lake County Land Commissioner states: “White pine is our favorite tree and, as Aldo
Leopold said, ‘I love all pines but I'm in love with white pine.” Our county is planning to try more underplanti-
ng and we are also thinking of exposing mineral soil in areas where there are scattered white pines.”

¢ St. Louis County Land Department states: “We recognize the importance of managing white pine for its bio-
logical, social, and longer-term economic values, and we have committed the Department to expending its time
and resources in order to expand and intensify all aspects of white pine management. This commitment includes
having already established a white pine clonal seed orchard (not a small cost item).”

¢ Jack Rajala of the Rajala Companies states: “Just ‘managing’ our ‘old” white pine is not enough—nor is reduc-
ing our harvest the answer (harvest levels have been reduced 75 percent in the past five years). Restoring white
pine is really a matter of regeneration and there is solid enthusiasm among both public and private sectors for

white pine regeneration.”
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Some Possible Conclusions:
1. There are more acres than last FIA.

2. Other than St. Louis County, imbalance exists in the 20-50 year age class.

3. Acknowledgement of a history of decline in the late 19th and first half of 20th century.

3. Decline is generally credited to:
a) Heavy early logging
b) Absence of old /natural regeneration regimes (fire, etc.)
¢) Society’s land ethic of late 19th and early 20th centuries to eliminate forest
d) Lack of management/difficulty of management
e) New impediments to regeneration:
1. Competitive vegetation
2. Blister rust
3. Tip weevil
4. Browsing

5. Most are replicating natural regeneration (e.g. Menominee style).
- pre-harvest/post harvest site work
- shelterwood

6. Some are planting with a growing emphasis on underplanting.

7. All show enthusiasm but have concerns about:
a) Difficulties
b) Costs

- 8. Most are retaining trees depending on:
; a) Health and vigor

. b) Seed trees

' ¢) Aesthetics

. - d) Thinning or final cut

9. All acknowledge that the future depends on regeneration, follow up, and care.

10. Likely, there are 300-500M acres of “significant in other cover types,” like white pine always was, so we have
more than 15 percent of original.

11. For many managers enthusiasm is tempered with caution because of the perception that technologies for
regenerating white pine at a commercial level are experimental.



Appendix G

Concerns of the
White Pine Review/Advisory Group

In April 1996, the Minnesota Department of Natural Resources formed a White Pine Review/Advisory Group of
individuals who had expressed an interest in reviewing progress of the White Pine Regeneration Strategies Work
Group and providing input on the work of that group at key points as it developed its report.

Meeting summaries of the Work Group were sent to members of the Review/Advisory Group after those sum-
maries were approved by the Work Group. On October 23, 1996, four members of the Work Group met with
approximately 20 people, most of them members of the Review/Advisory Group, to address their questions and
concerns. Copies of draft recommendations made by individual members of the Work Group were sent in late
November to the Review /Advisory Group for members’ comments.

Following are some of the questions, suggestions, and concerns raised by the Review/ Advisory Group at the
October 23 meeting, and the Work Group’s responses.

Concern: The Work Group’s policy recommendations need to address the various landowner categories; they

shouldn’t be so general that they cannot be applied.
Response: The Work Group has tried to do that. For instance, it looked at the pre-European settlement forest

communities with white pine and compared those locations to current ownership patterns as a basis for suggest-
ed funding for programs. The Work Group has also proposed recommendations that apply to specific owner-
ships, such as state land and non-industrial private forest lands.

Concemn: Pilot projects should be considered to address specific problems such as deer browsing on young
white pine.

Response: There could be opportunities for applied research projects that would address some specific problems
on individual sites. The greater challenge will be to implement a project for a long enough time period and at a
large enough scale on the landscape to make a difference. The Work Group also developed recommendations

related to deer browsing.

®

Concern: Information from past research studies and current management activities that demonstrate what
works or doesn’t work should be assembled so that information is more readily available and used in develop-
ing guidelines.

Response: The Work Group has recommendations related to guidelines for white pine management that should
address this suggestion.

Concern: Monitoring and information transfer is something that the Work Group should address.
Response: There are recommendations to address this suggestion.

Concern: What are the effects of continued cutting of white pine? It should not be harvested if it can’t be regen-
erated economically.

Response: The effects from harvesting white pine need to be considered in a holistic manner that recognizes that
preservation of individuals can be at the expense of the species if it isn't regenerated. Over much of Minnesota,
white pine is a species that relies greatly upon disturbances to establish good regeneration. Growing conditions
for white pine have changed since the early logging era. Deer have expanded their range and blister rust is now
a significant problem. Our society has contributed to white pine’s current situation in Minnesota, and it has the
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capability to help improve the situation. Harvesting within white pine stands and harvesting around trees that
serve as seed sources is one of the more economical means to regenerate white pine by opening up the canopy,
disturbing the soil, and providing access to accomplish regeneration activities. Revenue generated from the har-
vesting also helps cover regeneration costs. The Work Group recognizes that continued harvesting of white pine
should only occur when there is a commitment to maintain and increase its presence on the landscape.

Concern: What level of white pine harvest is sustainable? The Work Group needs to look at the past and present
harvesting rates to present the whole picture of what is happening.

Response: The sustainable harvest level is dependent upon what the management objectives are for any given
area. For instance, if most larger white pine were to be reserved for any reason, the harvest levels would be
extremely low. If the objectives were based on increasing the amount of white pine acreage by a significant
amount, the long-term sustainable harvest could be set much higher. This determination of management objec-
tives should be accomplished through a landscape-based planning process that involves stakeholders and other
interests, so that whatever is agreed upon is more apt to be implementable. After determining the management
objective, harvest levels can be set either as a function of the amount of area or volume that should be harvested
periodically to meet the management objectives.

On a statewide basis, if the sustainable harvest level were set equal to the average net annual growth between
1977 and 1990 (from the 1990 Forest Inventory and Analysis), it would be 8,838 thousand cubic feet, or 111,873
cords from all timberland ownerships. Average annual removals of growing stock in the same inventory period
were 5,231 thousand cubic feet or 66,215 cords from all timberlands, resulting in an increase in average diameter
and total volume of white pine. But, while more board feet exist, there has been a decline in the number of white
pine trees and acres of the white pine type. Concerns over harvest rates have been reflected in the Work Group’s
recommendations in a number of areas.

Concern: What are the impacts from harvests on the residual gene pool of white pine?

Response: This is hard to quantify and depends a great deal on the harvest and regeneration system used.
Within stands, harvesting up to 50 percent of the trees and leaving the rest to produce seed for regenerating the
site will have minimal or no impact on the gene pool. Harvesting a larger percentage of the trees prior to regen-
eration may reduce the frequency of some genes. A benefit of thinning a stand prior to regeneration is reducing
the probability of inbreeding among closely related individuals. In small, isolated groups of trees, harvesting
may eliminate some genes, although it is likely such groups already contain closely related individuals with a
limited gene pool. In such circumstances, seeds or seedlings from other sources could be used to enrich the gene
pool and reduce problems with inbreeding. Nearly all the recommendations relating to harvesting, regenerating,
and preserving trees have gene pool conservation as an underlying principle.

Concern: White pine should not be extirpated from a site.
Response: The Work Group agrees! That principle is reflected in a number of recommendations.

Concern: The current age class distribution of white pine is out of balance. There should be recommendations to
even it out by Subsections (a unit of the Minnesota Ecological Classification System) if possible.

Response: Much of the gap in the intermediate age classes (20 to 80 years) is a result of large scale fires, early
slash disposal laws to prevent catastrophic wildfires, and a reliance on harvesting during the winter when soil
scarification of seed beds was minimal. It will take a considerable period of time to even out the age class
acreages. There is no direct correlation between current harvest levels and long-term sustained harvest levels
because there are so many options for moving towards a fully regulated age class structure (i.e. even distribution
of age classes). Normally, transitions from the present structure to a target age class structure require several
rotations. Quite often, smaller geographic areas have greater disparities between age classes that require longer
time periods to achieve fully regulated age class structures. However, it is something that should be strived for
through a landscape based planning process. Recommendations are developed to address this concern.

Concern: Can’t white pine be regenerated without cutting white pine?

Response: In many cases—yes, particularly where the area surrounding a white pine seed source lends itself to
treatment for natural seeding or planting. But again, white pine is a species that relies greatly upon disturbances
to maintain itself on the site. In the absence of disturbance, it will often succeed to more shade tolerant species as

the older pine die.
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Concern: There should be a public comment period for state and county timber sales—at least for white pine.
Response: The DNR encourages public involvement in the setting of timber management goals in area timber
management plans. Once those goals have been set for the plan period (usually five years), it can be very costly
and time consuming to review each individual harvest proposal. It would be far more effective for people inter-
ested in forest management to be involved at the front end to influence management goals in the planning
process.

Concern: The Work Group should describe levels needed, and locations for white pine restoration.

Response: The Work Group has looked at locations where the greatest declines in the white pine resource have
occurred since the Public Land Survey. It is located primarily along the north shore of Lake Superior and
extends fairly well south through east central Minnesota. Ownership of sites having pre-European settlement
forest communities with white pine in this area of most “obvious decline” is now 63 percent private, 19 percent
county, 12 percent state, and 6 percent federal lands. Recommendations regarding reforestation goals have taken
this kind of information into account.

Concern: The DNR should play a major role in assisting other landowners in growing white pine.

Response: The DNR has, and will continue to play a major role through providing seedlings from its tree nurs-
eries, giving advice and technical assistance through the Forest Stewardship Program, providing monies through
grant agreements to county lands, and through the development of training and educational programs. The
Minnesota Forest Resources Council is the appropriate forum for coordinating landscape based planning and, ,
with the Minnesota Forest Resources Partnership, coordination of management activities between ownerships.

Concern: Is anyone working on Ribes eradication?

Response: The State of Maine has a program. In the Lake States, the eradication of Ribes to break the blister rust
cycle was shown not to be that effective because of the huge reservoir of this alternate host for blister rust. It is
also arguable, from a scientific viewpoint, whether it is appropnate to try extirpating several species of native
gooseberries. ¥

Concern: At what geographic scale should age class goals be set’

Response: This is a topic that the Minnesota Forest Resources Council should address. Each forest resource issue
may need to have its own scale in order to address the issue most effectively. It is also dependent upon available
information and its statistical reliability to adequately address the issue, let alone monitoring progress towards
goals. In the case of white pine, the sampling errors for area of the white pine cover type (with 63,700 acres '
statewide) in the 1990 statewide forest inventory for each of the four survey units were: aspen-birch 7.57 percent;
northern pine 7.66 percent; central hardwoods 21.47 percent; and prairie unit 59.69 percent. In the case of the
aspen cover type (with 5,055,000 acres), the sampling errors are much smaller; therefore, aspen age class issues
could be addressed at much smaller scales. In other words, one size may not fit all.

Concern: Will there be an opportum'ty to review the work group’s recommendations?
Response: To the extent possible, copies of proposed recommendations from the individual work group mem-

bers will be made available for comment, recognizing that the time for review will be short in order for the Work
Group to finalize its work on schedule.

-END -
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